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(54) ELECTRIC VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the leakage of high- 
voltage electricity from an electricity storing device of an 
electric vehicle in case of an accident and also to make it 
possible for the vehicle to be driven in response to a driver's 
will in the electric vehicle provided with a high-voltage 
electricity storing device. 

SOLUTION: If a signal representing a collision is inputted from a ^^^^f^ 
collision detecting sensor 1 36, a controller 50 switches over the 
state of excitation of a coil to force an automatic cut-off 
switch 132 to automatically shut off the circuit connecting a 
high-voltage electricity storing device 26 to an M/G control 
device 24. Because a manual releasing switch 134 is provided, it 
is possible to release the forced cut-off manually at any time. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While having the electric motor which operates with electrical energy as a source of power at the 
time of car transit In the electric vehicle which has accumulation-of-electricity equipment of the high 
voltage which carries out an electric power supply to this electric motor At the time of risk of carrying out 
forcible cutoff of said accumulation-of-electricity equipment automatically, when a car changes into a 
predetermined risk condition, a compulsive cutoff means. The electric vehicle characterized by having a 
manual system discharge means by which manual operation can cancel the compulsive cutoff when forcible 
cutoff of said accumulation-of-electricity equipment is carried out by the compulsive cutoff means at the 
time of this risk. 

[Claim 2] It is the electric vehicle characterized by being a starting switch for said manual system discharge 
means enabling actuation of said electric motor in claim 1 . 

[Claim 3] The 1st accumulation-of-electricity equipment of the high voltage which carries out an electric 
power supply to this electric motor while it has the electric motor which operates with electrical energy, and 
the engine which operates by combustion of a fuel as a source of power at the time of car transit, In the 
electric vehicle which has the 2nd accumulation-of-electricity equipment of the low battery which carries 
out an electric power supply to the auxiliary machinery for engine drives for driving this engine The electric 
vehicle characterized by having a compulsive cutoff means at the time of risk of carrying out forcible cutoff 
of said 1st accumulation-of-electricity equipment automatically, without intercepting said 2nd 
accumulation-of-electricity equipment when a car changes into a predetermined risk condition. 
[Claim 4] The electric vehicle which carries out [ having a compulsive cutoff means and the manual-system 
forcible cutoff means which can carry out the forcible cutoff of said accumulation-of-electricity equipment 
by manual operation at the time of risk of carrying out forcible cutoff of said accumulation-of-electricity 
equipment automatically, when a car changes into a predetermined risk condition, and ] as the description in 
the electric vehicle which has accumulation-of-electricity equipment of the high voltage which carries out an 
electric power supply to this electric motor while having the electric motor which operates with electrical 
energy as a source of power at the time of car transit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to an electric vehicle and relates to the accumulation-of- 
electricity equipment of the high voltage which carries out an electric power supply to the electric motor for 
a car drive especially. 
[0002] 

[Description of the Prior Art] The electric vehicle equipped with the electric motor which operates with 
electrical energy as a source of power at the time of car transit is variously proposed for the cure against 
exhaust gas etc. Although the hybrid car indicated by JP,7-67208,A etc. is also the example, as for such an 
electric vehicle, it is common to have accumulation-of-electricity equipment of the high voltage of 288V 
grade, in order to carry out an electric power supply to an electric motor. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such an electric vehicle, when accumulation-of- 
electricity equipment, its electric system, etc. were damaged, for example in accident etc., the electrical and 
electric equipment of the high voltage may have leaked out, secondary damage may have been done to 
accumulation-of-electricity equipment, the control system, various kinds of electrical parts, etc., and the 
components for repair may have increased. 

[0004] On the other hand, when a car changes into a predetermined risk condition, forcible cutoff of the 
above-mentioned accumulation-of-electricity equipment is electrically carried out with a compulsive cutoff 
means at the time of risk, and it is possible to prevent the outflow of the electrical and electric equipment 
from the accumulation-of-electricity equipment. However, since forcible cutoff of the accumulation-of- 
electricity equipment for an electric motor drive is carried out by the compulsive cutoff means in that case at 
the time of the above-mentioned risk even if it is going to evacuate for example, an accident car to a safe 
location temporarily, the problem of the ability not to make it running a car arises. Moreover, if forcible 
cutoff also of the accumulation-of-electricity equipment of the low battery which carries out an electric 
power supply to auxiliary machinery for engine drives, such as a starter and an EFI computer, when forcible 
cutoff of the accumulation-of-electricity equipment of the high voltage for an electric motor drive is carried 
out by the compulsive cutoff means at the time of the above-mentioned risk is carried out, it cannot make 
run a car by making an engine into the source of power in the electric vehicle (hybrid car) equipped also 
with the engine as a source of power at the time of car transit in addition to the electric motor, either. 
[0005] It succeeds in this invention against the background of the above situations, prevents that the 
electrical and electric equipment of the high voltage leaks the place made into the purpose from 
accumulation-of-electricity equipment in the electric vehicle which has accumulation-of-electricity 
equipment of the high voltage at the time of the occurrence of accident etc., and is in enabling it to run a car 
by manual actuation always further. 
[0006] 

[Means for Solving the Problem] The 1st invention is (a) in order to attain the above-mentioned purpose. 
While having the electric motor which operates with electrical energy as a source of power at the time of car 
transit In the electric vehicle which has accumulation-of-electricity equipment of the high voltage which 
carries out an electric power supply to an electric motor (b) At the time of risk of carrying out forcible cutoff 
of said accumulation-of-electricity equipment automatically, when a car changes into a predetermined risk 
condition, compulsive cutoff means, (c) When forcible cutoff of said accumulation-of-electricity equipment 
is carried out by the compulsive cutoff means at the time of risk, it is characterized by having a manual 
system discharge means by which manual operation can cancel the compulsive cutoff. 
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[0007] The 2nd invention is characterized by said manual system discharge means being a starting switch 
for enabling actuation of said electric motor in the electric vehicle of the 1st invention. 
[0008] The 3rd invention is (a). It is (b) while it has the electric motor which operates with electrical energy, 
and the engine which operates by combustion of a fuel as a source of power at the time of car transit. The 
1 St accumulation-of-electricity equipment of the high voltage which carries out an electric power supply to 
an electric motor, (c) In the electric vehicle which has the 2nd accumulation-of-electricity equipment of the 
low battery which carries out an electric power supply to the auxiliary machinery for engine drives for 
driving an engine (d) When a car changes into a predetermined risk condition, it is characterized by having a 
compulsive cutoff means at the time of risk of carrying out forcible cutoff of said 1 st accumulation-of- 
electricity equipment automatically, without intercepting said 2nd accumulation-of-electricity equipment. 
[0009] The 4th invention is (a). While having the electric motor which operates with electrical energy as a 
source of power at the time of car transit In the electric vehicle which has accumulation-of-electricity 
equipment of the high voltage which carries out an electric power supply to an electric motor (b) They are a 
compulsive cutoff means and (c) at the time of risk of carrying out forcible cutoff of said accumulation-of- 
electricity equipment automatically, when a car changes into a predetermined risk condition. It is 
characterized by having the manual system forcible cutoff means which can carry out forcible cutoff of said 
accumulation-of-electricity equipment by manual operation. 
[0010] 

[Effect of the Invention] Since according to these invention the accumulation-of-electricity equipment (the 
3rd invention the 1st accumulation-of-electricity equipment) of the high voltage is intercepted by each with 
a compulsive cutoff means at the time of risk when a car changes into predetermined risk conditions, such as 
accident, it is prevented that originate in breakage of electric system etc. and the electrical and electric 
equipment of the high voltage leaks out from accumulation-of-electricity equipment, and the flare of 
secondary damage is prevented. 

[001 1] On the other hand, since according to the 1st invention a manual system discharge means can cancel 
the compulsive cutoff by manual operation at any time even if a car will be in a predetermined risk 
condition with a compulsive cutoff means at the time of risk and forcible cutoff of the accumulation-of- 
electricity equipment of the high voltage for an electric motor drive is carried out, it becomes possible to 
make it run a car always according to a demand of an operator. 

[0012] Since the compulsive cutoff is canceled by tuming on a starting switch in order to carry out actuation 
of an electric motor as it is possible (condition which can be driven by shift-lever actuation or accelerator 
actuation) according to the 2nd invention even if a car will be in a predetermined risk condition with a 
compulsive cutoff means at the time of risk and forcible cutoff of the accumulation-of-electricity equipment 
of the high voltage for an electric motor drive is carried out, it becomes that it is possible in making it run a 
car always according to a demand of an operator. 

[0013] According to the 3rd invention, even if a car will be in a predetermined risk condition with a 
compulsive cutoff means at the time of risk and forcible cutoff of the 1st accumulation-of-electricity 
equipment of the high voltage for an electric motor drive is carried out, since forcible cutoff is not carried 
out, it becomes possible to make it run a car with an engine always according to a demand of an operator of 
the 2nd accumulation-of-electricity equipment of the low battery which carries out an electric power supply 
to the auxiliary machinery for engine drives. Moreover, since the 2nd accumulation-of-electricity equipment 
by which forcible cutoff is not carried out is a low battery, even if short-circuited from the 2nd 
accumulation-of-electricity equipment in case of accident, there is no fear of the components for repair 
increasing. 

[0014] According to the 4th invention, it can prevent certainly that it is short-circuited from the 
accumulation-of-electricity equipment of the high voltage, and the components for repair increase with a 
manual system forcible cutoff means since it is possible to carry out forcible cutoff of the accumulation-of- 
electricity equipment of the high voltage for an electric motor drive by manual operation always by decision 
of an operator. This is effective, when abnormalities arose in electric system and forcible cutoff of the 
accumulation-of-electricity equipment was not carried out [ irrespective of] depending on the compulsive 
cutoff means at the time of risk, or when said manual system discharge means has canceled compulsive 
cutoff accidentally after compulsive cutoff. 
[0015] 

[Embodiment of the Invention] Here, at the time of said risk, a compulsive cutoff means is interlocked with 
an air bag, and may be carried out in various modes, such as carrying out forcible cutoff of the 
accumulation-of-electricity equipment of the high voltage. Moreover, when a car collides with the poles. 
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such as a telegraph pole and a road sign, and it sideslips, or when a predetermined risk condition clashes 
from behind from other cars, various situations can be considered in it, and in it, the collision detection 
sensor formed in the car front section, a car center section, etc. can detect them. 

[0016] Moreover, when the forcible cutoff of the accumulation-of-electricity equipment of the high voltage 
is carried out by the compulsive cutoff means at the time of said risk, in that whose electrical-potential- 
difference conversion in both directions was enabled by the electrical-potential-difference inverter formed 
between the accumulation-of-electricity equipment of the high voltage which carries out an electric power 
supply to an electric motor, and the accumulation-of-electricity equipment of the low battery which carries 
out an electric power supply to the auxiliary machinery for engine drives, it is desirable that it is made 
performing the electrical-potential-difference conversion from accumulation-of-electricity equipment to the 
accumulation-of-electricity equipment of the high voltage of the low battery by the electrical-potential- 
difference inverter. 

[0017] Hereafter, the example of this invention is explained to a detail based on a drawing. Drawing 1 is a 
block diagram explaining the drive control device 10 of the electric vehicle (hybrid car) with which this 
invention was applied, mechanical joint relation is shown by the thick continuous line, and electric joint 
relation is shown by the thin line. 

[0018] In drawing 1 , the drive control device 10 is equipped with the internal combustion engines 12, such 
as a gasoline engine which operates by combustion of a fUel, and the electric motor 14 which operates with 
electrical energy as a source of power, and the power of the internal combustion engines 12, such as it, and 
an electric motor 14 is transmitted to a change gear 16 that it is simultaneous or alternatively, and is further 
transmitted to the driving wheel 20 on either side through a differential gear 18. The clutch 22 which 
intercepts power transfer is formed between the intemal combustion engine 12 and the change gear 16, and 
intermittence control is carried out by the actuator 38 for clutch control. Moreover, the change gear 16 has 
the change gear style to which the pre-go-astem change-over device which switches advance (FWD), go- 
astem (REV), and a neutral (N), and a change gear ratio are changed, a shift lever 40 is operated by the 
operator and advance, go-astem, and a neutral are formed by switching a hydraulic circuit mechanically by 
the change-over actuator 42. 

[0019] Drawin g 2 is drawing which explains concretely an example of the driving gear for cars which 
consists of the above-mentioned change gear 16, a differential gear 18, etc., and is the thing of a type every 
[ which is carried in the cross direction of a car, and abbreviation parallel like FF (front engine front drive) 
car ] width. On the 1st common axis, an intemal combustion engine 12 and an electric motor 14 counter a 
serial, are arranged, and a chain drive (sprocket) 100 is attached in output-shaft 14a of an electric motor 14, 
and they transmit power, such as it, to a transmission 104 through a chain 102 while the output shafts 12a 
and 14a, such as it, are connected with relative rotation impossible through a clutch 22, 
[0020] The transmission 104 is equipped with the toroidal mold infinitely variable device 106 arranged by 
the serial on the 2nd axis parallel to the 1st axis of the above, moderation / inversion device 108 of an 
epicyclic gear type, and bevel-gear-type differential equipment 1 10. It is transmitted to the toroidal mold 
infinitely variable device 106 through 112, and moderation / inversion device 108 and differential 
equipment 1 10 are minded, the above-mentioned power — chain driven (sprocket) — It is outputted to said 
driving wheel 20 from the transfer shafts 1 14 and 1 16 of the pair arranged on cores, i.e., the 2nd axis, such 
as it. The toroidal mold infinitely variable device 106 and moderation / inversion device 108 are the 
examples of said change gear 16, and differential equipment 1 10 is the example of said differential gear 18. 
[0021] By performing torque transmission through traction oil with high viscoelasticity, the above- 
mentioned toroidal mold infinitely variable device 106 is the fiill toroidal mold of a double cavity mold, and 
drawing is continuously changed to the change gear ratio to a power shaft 120 in it by controlling 
continuously whenever [ tilt-angle / of BARIETA (roller) 1 1 8a and 1 1 8b ] by an actuator etc. 
[0022] The above-mentioned moderation / inversion device 108 has 3 sets of simple epicyclic gear drives 
122,124,126, the brake Bl for go-astem, and brake B-2 for advance, and is constituted, and the power shaft 
120 of the toroidal mold infinitely variable device 106 is connected with the sun gear of the simple epicyclic 
gear drive 122,124 in one. And a hydraulic circuit is switched by the change-over actuator 42 with shift 
actuation of said shift lever 40. The astern stage which carries out go-astem transit of the car by being made 
for the brake Bl for go-astem to be engaged, and releasing brake B-2 for advance is formed. By being made 
for brake B-2 for advance to be engaged, and releasing the brake Bl for go-astem, the ahead stage which 
carries out advance transit of the car is formed, and the neutral stage (neutral) which intercepts power 
transfer is formed by releasing both both the brakes Bl and B-2. 

[0023] Moreover, moderation / inversion device 108 slows down an ahead stage and an astern stage with a 
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predetermined change gear ratio, respectively (change-gear-ratio > 1), and outputs power to differential 
equipment 110 from the carrier of the simple epicyclic gear drive 126. In addition, although the diameter 
size method (gear ratio) of each gearing of 3 sets of simple epicyclic gear drives 122,124,126 is mutually 
equal in drawing 2 , the diameter size method is suitably set up according to the change gear ratio for which 
it asks. Moreover, the transmission 104 is constituted by the abbreviation symmetry target to the center line 
(the 2nd axis), and the lower half is omitted from the center line in drawing 2 . 

[0024] Return to drawing 1 and said electric motor 14 is connected to the accumulation-of-electricity 
equipments 26, such as a dc-battery and a capacitor, through the M(motor)/G (generator) control device 24. 
The rotation drive condition by which electrical energy is supplied from accumulation-of-electricity 
equipment 26, and a rotation drive is carried out with predetermined torque. It is switched to accumulation- 
of-electricity equipment 26 by the charge condition of charging electrical energy, and the unloaded 
condition which permits that a motor shaft rotates freely by functioning as a generator by regenerative 
braking (electric damping torque of electric motor 14 the very thing). Accumulation-of-electricity 
equipment 26 is equivalent to the accumulation-of-electricity equipment of claims 1 and 4, and the 1st 
accumulation-of-electricity equipment of claim 3 by the high voltage of for example, 288V grade. 
[0025] Moreover, as for said internal combustion engine 12, the operating state is controlled by the actuator 
30 for fiiel-oil-consumption control, the actuator 32 for throttle control, the actuator 34 for ignition timing 
control, **, the actuator for exhaust air valve controls 36, etc., and actuators, such as this, are controlled by 
the controller 50 with the above-mentioned M/G control unit 24. 

[0026] It is a chopper circuit, and to the bottom of control of a controller 50, the electrical-potential- 
difference conversion control device 48 in drawing changes the discharge output of accumulation-of- 
electricity equipment 26 into a lower electrical potential difference, and the accumulation-of-electricity 
equipment 46 side is supplied, or it supplies [ it changes the discharge output of accumulation-of-electricity 
equipment 46 into a higher electrical potential difference, and ] it at the accumulation-of-electricity 
equipment 26 side. A controller 50 manages the amount SOC of accumulation of electricity of 
accumulation-of-electricity equipment 46 using this electrical-potential-difference conversion control unit 
48. 

[0027] Moreover, there are auxiliary machinery which can be driven electrically, and auxiliary machinery 
which can be driven on a machine target as mounted auxiliary machinery. There is the auxiliary machinery 
78 for engine drives electrically driven with the discharge output of accumulation-of-electricity equipment 
46 arhong this etc. among the electric auxiliary machinery. Various kinds of components, such as said 
actuators 30-34 used in order to maintain the internal combustion engine's 12 besides the starter used in 
order to put an internal combustion engine 12 into operation drive condition, an ignitor, a distributor, and an 
EFI computer, are contained in the auxiliary machinery 78 for engine drives. Accumulation-of-electricity 
equipment 46 is the same electrical potential difference (for example, 12 V) as what is widely used for the 
engine drive car, and is equivalent to the 2nd accumulation-of-electricity equipment of claim 3. 
[0028] Moreover, there are the auxiliary machinery 51 connected with the internal combustion engine 12, 
the auxiliary machinery 52 connected with the electric motor 14, and the auxiliary machinery 56 cormected 
with the electric motor 54 as mechanical auxiliary machinery. It can drive with an internal combustion 
engine 12 and an electric motor 14, respectively, and also if a clutch 22 is connected, all can drive auxiliary 
machinery 51 and 52 with the both sides of an internal combustion engine 12 and an electric motor 14. since 
the electric motor 54 is driven with the discharge output of accumulation-of-electricity equipment 46 — 
auxiliary machinery 56 — the condition of an internal combustion engine 12, an electric motor 14, and a 
clutch 22 - it is not based on how but can drive. The electric motor control unit 58 controls the output of an 
electric motor 54 under control of a controller 50 among drawing. 

[0029] A controller 50 is constituted including the microcomputer which has CPU, RAM, ROM, etc. Signal 
processing is performed according to the program set up beforehand. For example, the ICE independent 
mode which runs only an internal combustion engine 12 as a source of power, The electric motor 
independent mode which runs only an electric motor 14 as a source of power, It is made to run in four transit 
modes in the generation-of-electrical-energy mode it runs while carrying out the rotation drive of the electric 
motor 14 with ICE and the electric motor concomitant use mode, and the intemal combustion engine 12 
which run as a source of power both an intemal combustion engine 12 and the electric motor 14 and making 
it generate electricity. 

[0030] The ICE independent mode, the electric motor independent mode, and concomitant use mode are set 
up according to rotational speed, torque, etc. so that fuel consumption, the amount of exhaust gases, etc. 
may decrease, and the field is appointed on the source change-over map of power which makes demand 
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torque, rotational speed, etc. a parameter beforehand in a low loading field so that it may run in concomitant 
use mode in the ICE independent mode and a heavy load field in the electric motor independent mode and 
an inside load field. Drawing 4 is the example and is El . The operating range in the electric motor 
independent mode, and E2 The operating range in the ICE independent mode, and E3 It is the operating 
range in concomitant use mode. 

[0031] An operating state (rotation condition) is maintained if needed by releasing a clutch 22 or making a 
change gear 16 neutral, even if it is the internal combustion engine 12 in the above-mentioned ICE 
independent mode, ICE and electric motor concomitant use mode, and generation-of-electrical-energy mode 
at the car halt time. Moreover, a clutch 22 is released in the electric motor independent mode. In addition, an 
electric motor 14 is possible also for using as a starter which puts an internal combustion engine 12 into 
operation, and after connecting a clutch 22, it operates an electric motor 14, and it should just carry out the 
rotation drive of the intemal combustion engine 12. 

[0032] The signal which expresses the shift position of a shift lever 40 with the above-mentioned controller 
50 fi*om a shift position switch 44 is supplied, the signal with which the vehicle speed/wheel speed is 
expressed from the vehicle speed / wheel speed sensor 28 is supplied, and an ON-OFF signal is supplied 
from start / power-mode switch 60. Start / power-mode switch 60 is switches [ ON-OFF / switches / car 
crew ], for example, ON actuation is carried out, when carry out slope start, other cars are led or it turns out 
beforehand that high torque is needed when mounted weight is heavy. In addition, the signal showing a 
mounted weight signal, a road surface inclination signal, a towage weight signal, a high-speed path 
penetration signal, an outside-air-temperature signal, a room air temperature signal, an engine speed NE, the 
motor rotational speed NM, an engine torque, motor torque, the output rotational speed NO of a change gear 
16, the amount SOC of accumulation of electricity of each accumulation-of-electricity equipment, etc. is 
supplied from various kinds of detection means etc. 

[0033] The above-mentioned mounted weight signal is a signal acquired from the weight sensor 62, and 
shows the weight or sum total weight of a car, crew, a load, etc. A road surface inclination signal is a signal 
acquired from the inclination sensor 64 or a navigation system 66, and expresses the road surface inclination 
of the current point of a car, or the point through which it will pass soon. When the inclination sensor 64 is 
used especially, the road surface inclination of a its present location point can be acquired, and when a 
navigation system 66 is used, the road surface inclination of a their present location point and/or the road 
surface inclination of the point through which it will pass soon can be acquired. A towage weight signal is 
acquired by the towage sensor 68, and expresses the weight of other vehicle which the self-vehicle is 
leading. You may input by communication link from the other vehicle concemed. A high-speed path 
penetration signal is a signal acquired from a navigation system 66, and means that the car advanced into the 
high-speed path, advancing, or advancing soon. An outside-air-temperature signal and a room air 
temperature signal are signals acquired from the outside-air-temperature sensor 70 and the room air 
temperature sensor 72, respectively, and express the temperature of the vehicle interior of a room outside the 
car. In addition, the navigation system 66 is generating extemal signals, such as a road surface inclination 
signal and a high-speed path penetration signal, based on the information from infrastructures, such as a 
beacon of a road side and the gate, and VICS, based on the map information on the map database to build in. 

[0034] While the signal which expresses engine water temperature with the above-mentioned controller 50 
again is supplied from the engine water temperature sensor 74, an ON-OFF signal and the signal showing 
laying temperature are supplied from the air-conditioner 76 as an air conditioner. The ON-OFF signal of an 
air-conditioner 76 is a signal showing ON-OFF of actuation of an air-conditioner 76, and is supplied from 
the switch operated by crew. Moreover, laying temperature is the temperature set up by crew as temperature 
of the vehicle interior of a room, and an air-conditioner 76 controls an air conditioning so that whenever 
[ room air temperature / to express the temperature, i.e., said room air temperature signal, of the vehicle 
interior of a room, ] turns into laying temperature. When whenever [ room air temperature ] is lower than 
laying temperature and heating is required, an intemal combustion engine's 12 surrounding pre-heating is 
incorporated to the vehicle interior of a room through a duct by a fan etc. 

[0035] While the trigger signal for enabling actuation of an intemal combustion engine 12 or an electric 
motor 14 (condition which can be driven by actuation and accelerator actuation of a shift lever 40) is fiirther 
suppHed to the above-mentioned controller 50 from a starting switch 138, the signal showing the collision of 
a car is supplied from the collision detection sensor 136. Although an acceleration sensor etc. can also 
constitute the collision detection sensor 136, it may incorporate a collision signal from an airbag system etc. 
Moreover, the sideslip of a car etc. may be detected. 
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[0036] Drawing 3 is the flow chart of the part which switches said each transit mode according to 
operational status among a series of signal processing by the above-mentioned controller 50, and is 
repeatedly performed in the predetermined cycle time. In step SI, various kinds of signals mentioned above, 
such as an ON-OFF signal of start / power-mode switch 60 and an ON-OFF signal of an air-conditioner 76, 
are read, and it judges whether it is necessary to operate an internal combustion engine 12 for heating of the 
vehicle interior of a room at step S2. 

[0037] When decision of this step S2 needs to operate an internal combustion engine 12 for YES, i.e., 
heating, step S7 is performed, but when that is not right, step S3 is performed. At step S3, start / power- 
mode switch 60 judges whether it is ON, performs step S4 to the case of NO, i.e., OFF, and predicts future 
near car load / electric motor load based on the information acquired by said navigation system 66. 
[0038] At the following step S5, judge whether it is the heavy load field appointed beforehand, and if the 
predicted load is not a heavy load field, at step S6 The demand from an operator given by an accelerator 
control input and brake treading strength, Based on the operating state of various auxiliary machinery, the 
amount SOC of accumulation of electricity of each accumulation-of-electricity equipment, etc., the transit 
mode of a car is determined on the basis of the source change-over map of power of drawing 4 , and it 
performs any of steps S10-S13 they are according to the determined transit mode by step S9. That is, if it is 
in electric motor independent mode, an electric motor 14 will be operated at step SIO, if it is in ICE 
independent mode, an internal combustion engine 12 will be operated at step SI 1, if it is in concomitant use 
mode, both an internal combustion engine 12 and the electric motor 14 will be operated at step SI 2, if it is in 
generation-of-electrical-energy mode, while running by operating an internal combustion engine 12 at step 
SI 3, regenerative braking of the electric motor 14 is carried out, and it is generated. 
[0039] When decision [ which ] of said steps S2, S3, and S5 is YES, after performing step S7, putting an 
internal combustion engine 12 into operation and considering as an idle state, transit mode is determined 
like said step S6 at step S8, and below step S9 is performed. In this case, operating range El of said drawing 

4 Although it is in electric motor independent mode, it becomes concomitant use mode by operating an 
internal combustion engine 12 at step S7, and at step SI 2, an internal combustion engine 12 is operated by 
the idle state, with the clutch 22 released. 

[0040] Moreover, at the above-mentioned step S7, even if it is at the car halt time, a clutch 22 is released 
and an internal combustion engine 12 is operated by the idle state. In addition, this step 87 is performed 
when decision of step S14 performed following said step SIO which is in electric motor independent mode 
is YES (i.e., also when the rate of change of an accelerator control input is large). 

[0041] Thus, in this example, since ON condition of a switch 60 is detected and the internal combustion 
engine 12 is beforehand made into the idle state (spinning reserve operation) according to this, it can shift to 
the run state which makes an intemal combustion engine 12 the source of power promptly according to 
accelerator actuation of a subsequent operator. Moreover, since an intemal combustion engine 12 is 
beforehand made into an idle state also when the rate of change of an accelerator control input is large, it 
can respond to an operator's sudden acceleration volition in each moment between ** etc. quickly. 
Furthermore, in order to make an intemal combustion engine 12 into an idle state similarly when a future 
near car load is large unless an intemal combustion engine 12 is operated when sufficient output for a 
driving wheel 20 cannot be supplied namely, torque required in the cases, such as sudden start and slope 
start, can be generated immediately, and the lack of torque is solved. Moreover, since an intemal 
combustion engine 12 is similarly made into an idle state when a future near electric motor load is large 
unless an intemal combustion engine 12 is operated when sufficient output for auxiliary machinery 52 (for 
example, air-conditioner 76 etc.) cannot be supplied namely, aggravation of the living environment in the 
car by the lack of an output of auxiliary machinery 52 etc. can be prevented. 

[0042] Next, the description part of this example to which this invention was applied is explained. Drawing 

5 is an enlarged drawing for explaining the connection relation between the accumulation-of-electricity 
equipment 26 of drawing 1 , and the M/G control unit 24. In drawing 5 , between accumulation-of- 
electricity equipment 26 and the M/G control device 24, the series connection of the manual cut switch 130 
and the automatic cut switch 132 is carried out, and parallel connection of the manual canceling switch 134 
is carried out to the automatic cut switch 132. 

[0043] By manual operation, the manual cut switch 130 is a switch which can carry out forcible cutoff 
(OFF) of the circuit which ties accumulation-of-electricity equipment 26 and the M/G control device 24, and 
supports said manual system forcible cutoff means. In the circuit to which the excitation condition of a coil 
is switched by the controller 50 based on the signal inputted from the collision detection sensor 136 and 
which ties accumulation-of-electricity equipment 26 and the M/G control unit 24, the automatic cut switch 
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132 is connection (ON) or a relay switch to intercept (OFF) automatically, and supports the compulsive 
cutoff means with the collision detection sensor 136 at the time of said risk. The manual canceling switch 
134 is a switch which can cormect the circuit which ties the accumulation-of-electricity equipment 26 
intercepted by the automatic cut switch 132 (OFF), and the M/G control device 24 by manual operation 
(ON), and supports said manual system discharge means. Although the manual cut switch 130 and the 
manual canceling switch 134 are arranged by the instrument panel for example, near the driver's seat etc., it 
is also possible to arrange in the location which can be operated from the car outside if needed. 
[0044] Moreover, if ON signal is inputted from the starting switch 138 for enabling actuation of an internal 
combustion engine 12 or an electric motor 14 in the condition of having carried out forcible cutoff of the 
accumulation-of-electricity equipment 26, the automatic cut switch 132 is constituted so that the circuit to 
which the excitation condition of a coil is switched by the controller 50 and which ties accumulation-of- 
electricity equipment 26 and the M/G control unit 24 may be connected automatically (ON). The starting 
switch 138 in this case supports said manual system discharge means. 

[0045] Drawing 6 is a flow chart explaining the control actuation to which the auto retum of the automatic 
cut switch 132 is carried out by ON actuation of a starting switch 138 as mentioned above. 
[0046] In drawing 6 , various kinds of input signals for this control actuation are sequentially processed by 
the controller 50 at a step S A 1 . Next, at a step SA 2, it is judged whether ON actuation of the starting 
switch 138 was again carried out after compulsive cutoff. When this decision is denied, five or less step SA 
is performed, but when this decision is affirmed, in a step SA 3, the automatic cut switch 132 is connected 
automatically (ON). 

[0047] Next, at a step SA 4, a flag is set as 0. Then, it is judged at a step SA 5 whether the flag is set as 1 . 
When this decision is affirmed (i.e., when the automatic cut switch 132 is intercepted (OFF)), seven or less 
step SA is performed, but when this decision is denied (i.e., when the automatic cut switch 132 is connected 
(ON)), in a step SA 6, it is judged whether the signal expressed in a collision was inputted from the collision 
detection sensor 136. 

[0048] When decision of this step SA 6 is denied, this routine is terminated, but when this decision is 
affirmed, in a step SA 7, the automatic cut switch 132 is intercepted automatically (OFF). Then, at a step SA 

8, a flag is set as 1 . 

[0049] Since the circuit to which the accumulation-of-electricity equipment 26 and the M/G control unit 24 
of the high voltage are connected with the automatic cut switch 132 is automatically intercepted as 
mentioned above according to this example when the signal with which a car causes accident etc. and 
expresses a colHsion from the collision detection sensor 136 is inputted (OFF), it is prevented that originate 
in breakage of electric system etc. and the electrical and electric equipment of the high voltage leaks out 
from accumulation-of-electricity equipment 26, and the flare of secondary damage is prevented. 
[0050] Since the manual canceling switch 134 can cancel the compulsive cutoff by manual operation at any 
time even if the circuit to which the accumulation-of-electricity equipment 26 and the M/G control device 
24 of the high voltage are connected with the automatic cut switch 132 in this way on the other hand is 
intercepted automatically (OFF), it becomes possible to make it run a car always according to a demand of 
an operator. 

[0051] Moreover, since the compulsive cutoff is canceled by turning on a starting switch 138 in order to 
enable actuation of an internal combustion engine 12 or an electric motor 14 even if the accumulation-of- 
electricity equipment 26 and the M/G control unit 24 of the high voltage are automatically intercepted by the 
automatic cut switch 132 in this way (OFF), it becomes possible to make it run a car always according to a 
demand of an operator. 

[0052] Moreover, even if the accumulation-of-electricity equipment 26 of the high voltage is automatically 
intercepted by the automatic cut switch 132 in this way (OFF), since the accumulation-of-electricity 
equipment 46 of the low battery which carries out an electric power supply to the auxiliary machinery 78 for 
engine drives is not intercepted (OFF), it becomes possible to make it run a car with an engine 12 always 
according to a demand of an operator of it. Moreover, since the accumulation-of-electricity equipment 46 
which is not intercepted (OFF) is a low battery, even if it leaks from accumulation-of-electricity equipment 
46 in case of accident, it does not have a fear of the components for repair increasing. 
[0053] Moreover, since the accumulation-of-electricity equipment 26 of the high voltage which carries out 
an electric power supply to an electric motor 14 by manual operation with the manual cut switch 130 always 
can be intercepted (OFF), it can prevent certainly that it is short-circuited from the accumulation-of- 
electricity equipment 26 of the high voltage, and the components for repair increase by decision of an 
operator. This is effective when the collision detection sensor 136 does not react, although abnormalities 
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arose in electric system. 

[0054] In addition, although the connection condition of the automatic cut switch 132 is maintained in the 
above-mentioned flow chart even if a flag will be set to 0 and will carry out OFF actuation of the starting 
switch 138 after that, once ON actuation of the starting switch 138 is carried out, it is possible also in 
constituting so that it may follow on ON-OFF actuation of a starting switch 138 and the automatic cut 
switch 132 may also turn on and (connection) turn off (cutoff). In that case, when a certain abnormalities are 
discovered by the auto retum (connection) of the automatic cut switch 132 accompanying ON actuation of a 
starting switch 138, accumulation-of-electricity equipment 26 can be promptly intercepted only by carrying 
out OFF actuation of the starting switch 138. 

[0055] As mentioned above, although one example of this invention was explained to the detail based on the 
drawing, this invention can also be carried out in other modes. 

[0056] For example, the transmission 104 shown in said drawing 2 is an example to the last, and a change 
gear style etc. may be applied also like the electric vehicle of FR (front engine Riyadh live) mold while 
being changed suitably. 

[0057] Moreover, although the electric motor 14 served as the generator in said example, a generator can 
also be formed separately [ an electric motor 14 ]. 

[0058] Moreover, although the number of electric motors 14 was one in said example, what has an electric 
motor 14 for every driving wheel can apply this invention to various electric vehicles. 
[0059] In addition, although instantiation is not carried out one by one, this invention can be carried out in 
the mode which added various modification and amelioration based on this contractor's knowledge. 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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[Drawing 1] 
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-A0(D^v^-^7^'^}\^^^x^mx^^^m) rzi5b(D 

{z. Mm(om?^^mrm^^m^^is\'\L>^ I s 6;&^e» 
m^-^nxi^^c ^§§e^ftnr>it 1 3 e\t: m^ii^tum 

m±:>'^ts,E\z^-DXm^'t^CEhX^^'^^. :^T /^ 

\.K^rz. mmo:>m^t^E ^^ ^-r^^ <Dx_i3jBdfX^. 

^[0 0 3 6 ] I113fri/_hfS:3>hD-^ 5 Ollcfc^— S 

M^xmoMi^^n^ti^o x-T^^^ys iT'ti, 

^ji//t9-^-K7.-t'y^6 0(7)ON • OFFff-^. 
XTZ3>7 6C0ON - OFF-^t-^ntiftuaib/c^-aoit 
7.5^*>ys 2-eti*:^rtCD®McO:rcJe)tC 
I^»,1«K1 2<&{^li!i$ii:S'i:>g7&^^i)7!)^S75i^^f<JWT 

[0 0 3 7 ] ^:c;dXx';/7'S 2<DWSff:6^YES, "r:^J:tD 

) *:/^6 0:0^ON7!?^S7!)^^¥iJ8fTb, NOrJ^J: 

t)-^OF F(D^^trtlX-7^'7 7'S 4%^?fb. HUfB3?-t' 

[0 0 3 8] :;#:£07.7"^y:7°s ^coi^?l^Lfcft^ 
t'^^^'^^^ntz'^^-m^m^^t-^'^'^M^^ ^^^^wss 

^T?^ci:^tnti7.7^^;/ys 6T, 7 1 jUt^l^fi^^U- 
0 ^-H^ft^U, Xt-'V^S 9T«-^<Dr*S$tl/c^?T 
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^-HtC)SCTXx'y7"S 1 O-S 1 3 (Dfnjn^i^^^tT 
*>ys 1 OTSlft^ — ^ 1 4 ^f^K^-tt. ICE^ii^: 

$)n^i;^x>7ys 1 3x^p>immmi 2^^K$i±T^fT 

-r^^cht^tcSii]^-^^' 1 4^lHl**JB}bT^IIT^o 
[0 0 3 9] m^T.^y-ys 2. S3, i5 J:r;s 5 c^W 

5eb, 7:7^^:/ys 9iej^T€:^ff"r^o MIS 

[0 0 4 0] ^fc, JilSX-T-^^yS 7Tli, mi^ffiliP^ 
T$»-pT'b^^^y^2 2^«?iftbTl^j^ia^l 2^7< 20 

glj^-^^ji^:— H-Tr$>-5miie7.7^*;/^S 1 0 tl^V^T 

7 5^ ir jHSf^ScD^{b^7&^::^# ^/^^^ "hmVx $ n . 

[0 04 1] :io:)^o\z. i^mi^&m'v\'^7.^ 0(D 

2^m^i^r^^^momm5 2 m^\^j^TZ2>7 • 
^) \z+^f3.\ht}^m^-c^u\^^t€. -rfsitD-^jBi^^n 40 

[0 0 4 2] '^iz. ^^B^-^imm^tirz^mmmofi^m 
mb{zi^\^^x. mm,^m2 6 tu/Gummm2 4 

Vy.'^y'fl 3 2\z\t'^zzzLT)VmU^^^ y^l 3 47^^ 51 
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mm'M-^tix\^^^o 

[0 0 4 3] a-7;b:^ y bX-f y^ 1 3 0 ti, ¥^1* 
iS{'^tCctoT#mSS2 6 t,U/GUm^&m.2 4t^'i^ 

z^m^^^umM (OFF) T#^x-f ^;/^T^o, n 

v^\3 2\t. af5l«^»-fe>1i-"l 3 6;(?^e»A*^n^it 
^l-S-:>*t'iT=i> ha-^ 5 0\z^KiZJ^ )V<OW}m^^^. 

tmK>^7L^rixmn.^m2 e ^m/g^j^i^® 2 4 1 

^Jg^lElSS^eiftMfc^^ (ON) ^/ctiiSffiT (OF 

F) f l/-X'<^:/^T^D. ®?§;^»ir>1t 1 3 6 

7;U«?P*7.-r 3 4H. gft:^^;; hTv-r ^y^l 3 2 

HctOiEKf (OFF)^nfc^mgM2 6 ^U/GUm 
-gM2 4 <h^*^^<lHl?§^^i;b^^^llJ:oT^g^ (ON) 

li^S. -7nrL7Jl':fcr*y hX-r -y^^l 3 0^v-^7;Vi» 

P^X-r ^y^l 3 4tl. ^y;^tS3l^^^ifi^c^^>X hibp^ 
> V n^)W^E\zMWL-^n^t^. iiMglw/CUTSf^^SB 

[0 0 4 4] ^/c, ^mtiy VT.^ y=^l3 2\%. 
^©2 6^?^»Jii»TL/iit^^J;i4SV^TF^^t^l5 1 2-^^ 
W]"^—^ 1 4c7)f^ii!j^'SJ^(hT^:^c66cDji&litjX-l' ^y^l 

zst-^^oi^m^ti^xti^n^^^ n>hD-^5otc 
0 =1 -r Ji^coM^^T^^*^ f:) m A. 6 nxsm^n 2 e <h 
M/G$y^afi^S2 4<h^*g^<iH]K^i«3«)t-i^^ (o 
N) t^^o^zm^-^nx^^^^o z.(Dm^<Dt^W}7.'i y 

^1 3s\'X. mm^W}^mm^m\zn}^^i^x\^^^. 

[0 0 4 5 ] m6\t. ±m(D^^\Zi^W}7.^ y^l 3 8 
(DONmi^X^mtiy hy.^y'^l 3 2^SSj«5i^-ti: 

[0 0 4 6] 116tr43i/^T. XT^-y 7" S A 1 T'tl. =3 > 

hn-^ 5 0 {z^D^Mmi^W](Dti^co^m(oxtim.^ 
i^m-^mm^n^. '^\z7s5^y:^sA 2x\t. ^mmm 
mzt^wiT.-^ y^i 3 stmmo]<imi'^'^tircf)^^t^^^ 
nm^n^. zcDmm^^^-^nrzm^itT.'ryysA 

7^^yySA3lC*3liT. ^Witf y h 7.-< y 1 3 2^^^ 

mm\zmm (ON) ^n^o 

[0 0 4 7] :;^;tCX5^'yySA4Tt;i. '7-5'i>'7i?^'0tCl^ 
^$n^o S^l^TXx^yT/SASTfr^. yy^:fyn\zWi 

-rJ'ct^bt)^®*^^ hX-f^y^ 1 3 2;^^*ilBT (O 
FF) •^nX\^^^m^\Z\ts Xf^^yy S A 7 tAT?5^^tT 

y h7.-( y^l 3 2f)^^m (ON) ^tlTl'^^^^tC 
X5"'yySA6(C4ol^T, >1t 1 3 6 t!)^ 
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^ y^-i 3 2^^T^W}mzmm (off) $n^o m^^ 

m^i)^X:b^ nrcm'^iz\t. g ;y h7.^ y t_ 1 .3 2 

kz<^^t^um'^^-Mm , (O F F ). n^/^:..^, m^.^ 

^*g^<lEl8S;5?^@iibMtCje®r (OFF) ^nxfe, V-zl 

[0.05 1] ^/c. ZCDX'DlZ^mtiy hX-( y^-l 3 
2\Z^DMmmcommmm2 e <hM/G$ijWi^©2 4<J:: 
;^)^gS3WtCjifr (OFF) ^nx^. i^».«P12^« 

1 4(Di^W)^'^mtr^rzisb\zi^»}7.'< y^-i 20 

3 8 ^ONr^C<htCcfcoT-^C05^Hjl^75^*^P^$n^ 

[0 0 5 2] ^fc, :icDct3trgii;^^y h7.-r '75^1 3 
2 tw,^0i^mffiCD#mSS2 6;J;^*eij|jWlCii^ (OF 

F) ^nx^. :sL>i^>mW}mmwt7 s\zmi3^^'t^ 
i&mm(Dwmmm4e\t^m (off) -^nu\,^rz^> 

^^tT^i^^JiiiJi^^^^iSiiT^cC^o ^fc. mm (OFF) 

mmm4 6f)^^mm.iyrzti.xhm^M^^°oi^^^i}U't 

[0 0 5 3]^fc:, •^^in.TJltf-j h7.-f_y^l 3 0\Z 

j:-3TvoT'b^ifei^f^Tmiiij^-"^ 1 4\zntim'i^r 
^mn&(Dmm^m2 e^mm (off) t-^zt-^^x 
^^Tzsb. ^mE,(Dwmmm2 et^i^mmi^x^mn^ 
m^oi^mt^-t^^t^. m^m(Dnmxmmz^±r^ 
zti^^x^^o zin\^. m^^M^z^^f)^±\:^ti\zht^ 

«^r'®?^^^ir>-tM 3 6i)^d}^-l^t^'^^'::>rzm'^t^^^Z 
^9J}X^^. 4C 
[0 0 5 4] t^^. JifB:7D-^-\'- hTil> -B^m 

x^^y^i 3 s^^oKimi^^n^ ^'-^^0 tuo. 

^(Dm^mT.-^ V^l 3 8^0F F}t^^LTtig©j;^'7 

'jy^l38c7)ON - OF Ft^{^tCj4^-^Tg»]:5b'y hX-T 
^y^l 3 2 t)ON (}g,^) , OFF (jglSr) T^J:^tC 
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1 3 8(DONmmz^o^W}tiy hT.^ y^l32<DS 

fbU'JS (}^» xi^m-^'^ois.'^'^mR'^tirzm'^^ itm 

T.'i y=^\ 3 8^0FFSfPT^?t'ttT#mS«.2 
[0 0 5 5] KilJi, *^0^(O-^Jg«^J^Iil®tcSo'l^T 

[0 0 5 6 ] m7i\t. ntimm2\z^s'^nx^^^W2ti&^ 
mmi 0 4\tsb<^xh-mx$>r). ^mmmt^^\tm 

i:^M^n#^a:^t)tc. FR (:7a>hx>>^>-U 

[0 0 5 7] ^fc. mmmmmxitmm'e-^ i 4^^^ 

[oo5 8]^/c. mt^^mmx\tmW}'E-^i.4t^i 

[0 0 5 9 ] '^<Dm-^m^\ti.ti.\^^'^^. i^mmitmm 
mT^z^t^^x^^. 

[mi] i^^m<D-'nmmx^^mm.^W)M<ommum 

[m 2 ] mi (DmW]f^m&miizi5\f'f^^mm^^zs&W} 
mwi(DMcW'm'k^'tmx^^o 

[in 3] m 0|g!ft$«J^^3^gtci3t.iT^fT^-H^^»3 
[Ej4] El 1 K«?:>ae«i« 

[^5] mi(owm,mmtu/Gmmmmt<Dmmm^^ 
^mm't^rzi^(oihi^mx^^. 
me] mB(D^mtiy hx-r ^y^^i 3 2 ^j^Kx^ 

12: P^S^ISII (x>i/» 

1 4 : mtb^-:^ 

5 0 : n > ha — ^ 

2 6 : smi^M (m 1 mm'&m.) 
4 6 : «msa (m2«mgs) 

13 0: vz:;L7>/U:tf hT.^ i^W}^^mmm^ 

13 2: ^mtiy h7.-fy^ (fe^B#?iHi6»T^S) 

13 4: x'-^7;i'«?P^^7.^'y^ .(^i^j^^P^^IS) 
13 6: ®^^^^'fe>1t (fe^P#?^©J3ES/T#P5:) 
13 8: PhmTs-iy^ i^m^M^^^^^k) 
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